Abstract-Accurate self-orientation within a space can be achieved using only a simple photodetector and a remote Gallium Nitride micro-light-emitting diode array, emitting a time series of varying spatial illumination patterns onto the scene.
I. INTRODUCTION
With the advent of light-emitting diode (LED) based light ing, much excitement has centered around so-called "smart lighting", which is energy saving on the one hand but on the other offers advanced functionality. This functionality may include intelligent dimming, active color balance, electronic control systems and data transmission. We present preliminary experimental results that demon strate the principle. In this case the position of an optical fibre tip within a certain area is tracked.
II. POSITIONING WIT H STRUCTURED ILLUMINATION
A schematic of the system is shown in figure 1. The ceiling lighting is comprised of an LED array and optics which image the array onto the floor level. Thus, any device equipped with a photodetector at floor level detects the emission of one corresponding pixel within the array. In the simplest case, positioning can now be achieved by raster-scanning through the array, i.e. one pixel is switched on at a time. Therefore, the device can identify from which pixel it receives a signal and thus knows its position. This requires synchronization of source and detector which can be achieved by a clock signal.
A more practical implementation employs a sequence of suitable patterns rather than raster scanning. In this work, we employ the so called Hadamard basis which has been used for image compression and single pixel cameras [2] . Two examples of these illumination patterns are shown in figure 2b) and c). 
III. IMPLEMENTATION AND EARLY RESULTS
We use a 16x 16 array of 100 x 100 f.lm 2 LED pixels emitting at 450 nm. The LED array was bump-bonded to 
